Cuticular hydrocarbons as maternal provisions in embryos and nymphs of the cockroach Blattella germanica.
Cuticular hydrocarbons of arthropods serve multiple functions, including as barriers to water loss and as pheromones and pheromone precursors. In the oviparous German cockroach, Blattella germanica, long-chain hydrocarbons are produced by oenocytes within the abdominal integument and are transported by a blood lipoprotein, lipophorin, both to the cuticular surface and into vitellogenic oocytes. Using radiotracer approaches, we tracked the location and metabolic fate of 14C- and 3H-labeled hydrocarbons through vitellogenic females and their embryos and nymphs. A considerable amount ( approximately 50%) of radiolabeled maternal hydrocarbons was transferred to oocytes and persisted through a 20-day embryogenesis and the first two nymphal stadia. The maternal hydrocarbons were not degraded or lost during this protracted period, except for significant losses of cuticular hydrocarbons starting with the first-to-second instar molt. Thus, although embryos and nymphs can produce their own hydrocarbons, maternal hydrocarbons provide a significant fraction of the cuticular and hemolymph hydrocarbons of both stages. These results show, for the first time in any insect, that a mother provides a significant complement of her offspring's cuticular hydrocarbons. Further research will be needed to determine whether provisioning hydrocarbons to eggs is a general strategy among insects and other arthropods or if this strategy is limited to taxa where eggs and early instars are susceptible to desiccation.